Cell-Based Therapeutics: Making a Faustian Pact with Biology.
The diversity and specialization found in biological molecules, pathways, and cells is staggering, and should be exploited for therapeutic use. Through evolution these biological systems have attained a level of functionality that would be impossible to recapitulate with de novo assembly. To adapt these systems for therapeutic applications it will be often necessary to re-engineer molecules and pathways to yield novel sensory, control, and effector modules for insertion into existing, specialized cellular chassis. However, these efforts will be greatly impeded and confounded by the noise, complexity, and context-dependency inherent in biological systems. Thus, we argue that repurposing biology for cell-based therapeutics will be an arduous process, but one that will yield great benefit, and is superior to any alternative.